Introduction

44
Haemophilus influenzae is the most pathogenic of the 8 Haemophilus species which reside as 45 commensals in the human respiratory tract (1). H. influenzae strains are categorised based on 46 the presence (encapsulated) or absence (unencapsulated) of a polysaccharide capsule.
47
Encapsulated strains can be further categorised based on their distinct capsular antigens 48 (typeable; serotypes a -f) whilst unencapsulated strains are referred to as Non-Typeable H. 
56
Haemophilus haemolyticus is also a human commensal bacterium that colonizes the 57 respiratory tract and is closely related to H. influenzae. Both H. influenzae and H. 58 haemolyticus require hemin (X factor) and NAD (V factor) for growth. Phenotypic methods 59 of differentiating H. haemolyticus from NTHi rely on the ability of H. haemolyticus to lyse 60 horse red blood cells (9). However, this haemolysis may be lost after subculture (10, 11) (21, 27, 28) and fucK (20, 29, 30) .
70
Diagnostics assays targeting the fucK and hpd genes have been established as superior for the 71 specific detection of H. influenzae over other routinely used gene targets (20, 31, 32 b NCTC = National Collection of Type Cultures; * DSMZ = The German Collection of Microorganisms; 116 *CCUG = Culture Collection, University of Göteborg, Sweden; *CDC = Centre for Disease Control; 117 c pstA and phoB gene sequence data was generated for each of these H. influenzae strains using primers outlined 118 in identify optimal diagnostics target regions for primer and probe design.
135
PCR was carried out using the sequencing primers ( tested were detected by the assays (Supplementary Fig. 1A-D) . 
Real-time PCR assay Efficiency and LOD
230
The efficiencies of each assay were evaluated in both monoplex and multiplex real-time PCR Fig. 2A-C) . Linearity is decreased at lower 239 concentrations of H. influenzae DNA in the phoB multiplex assay (Supplementary Fig. 2D ).
240
In multiplex format, the LOD was determined using probit regression analysis (41). With
241
95% confidence, the LOD of the phoB and pstA assays was 6.49 and 10.49 GE respectively. 
fucK real-time PCR assay
243
A fucK real-time PCR diagnostics assay was also used to identify all H. influenzae culture 244 collection strains and clinical isolates ( 
